Taking into the account of dissolution and decomposition of minerals and rocks caused by protons and organic acids, ectomycorrhizal fungi could thus make K in mineral structures available for the host plants. In addition, all study fungi released acetate into liquid culture media and the low K supply stimulated significantly the acetate efflux. The efflux rate correlated negatively with K concentration in culture solutions ( r = -0.734, n = 60) and fungal K absorption ( r = -0.617, n = 60) . In forest soils, therefore, the influence of K on acetate efflux by the external hyphae of ectomycorrhizas could be physiologically and ecologically important for the improvement of tree K nutrition at low K supply but prevention against K leaching in fertile soils. The inhibitors of Ca signals and anion channels decreased the acetate efflux by ectomycorrhizal fungal isolates in culture solutions with low K supply. It seems reasonable to suggest both Ca signals and anion channels involved the process of the fungal acetate exudation in this case. The primary signal of K deficiencies could act as the intracellular second messenger to react on calmodulin ( CaM) , by which changed the Ca 2+ distribution inside and outside of the hyphae cells, and then stimulated the cascade reactions responsible for acetate efflux, including gene expression, acetate synthesis and anion channel activation. Concerning the difference between the ectomycorrhizas in the field and the fungal isolates in vitro, further investigation is necessary to carry out on the mechanisms of the detail processes with ectomycorrhizal trees.
selection. Oxalate, acetate, malate, citrate, succinate and large amount of protons were detected in the culture solutions.
Taking into the account of dissolution and decomposition of minerals and rocks caused by protons and organic acids, ectomycorrhizal fungi could thus make K in mineral structures available for the host plants. In addition, all study fungi released acetate into liquid culture media and the low K supply stimulated significantly the acetate efflux. The efflux rate correlated negatively with K concentration in culture solutions ( r = -0.734, n = 60) and fungal K absorption ( r = -0.617, n = 60) . In forest soils, therefore, the influence of K on acetate efflux by the external hyphae of ectomycorrhizas could be physiologically and ecologically important for the improvement of tree K nutrition at low K supply but prevention against K leaching in fertile soils. The inhibitors of Ca signals and anion channels decreased the acetate efflux by ectomycorrhizal fungal isolates in culture solutions with low K supply. It seems reasonable to suggest both Ca signals and anion channels involved the process of the fungal acetate exudation in this case. The primary signal of K deficiencies could act as the intracellular second messenger to react on calmodulin ( CaM) , by which changed the Ca 2+ distribution inside and outside of the hyphae cells, and then stimulated the cascade reactions responsible for acetate efflux, including gene expression, acetate synthesis and anion channel activation. Concerning the difference between the ectomycorrhizas in the field and the fungal isolates in vitro, further investigation is necessary to carry out on the mechanisms of the detail processes with ectomycorrhizal trees. Table 1摇 The concentrations of organic acids in the liquid culture mediums Table 3摇 Effects of potassium and signal inhibitors on the secretion rate of acetate by ectomycorrhizal fungi
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